The method of Axelrod and Reichenthal for the determination of caffeine in serum and urine was modified. The benzene used in the extraction of caffeine was shown to alter the spectral absorbancecurve of this compound. A method based on the differential absorbancespectrums of caffeine and related compoundsis described. Both methods exhibited satisfactory replication, recovery of added caffeine, and comparable serum levels of the drug.
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Instrumentation
In the determination of the levels of caffeine ordinarily encountered in the serum, it is essential to employ a sensitive spectrophotometer. The Beckman DU equipped with the Gilford basic modular spectrophotometric system was found to be satisfactory for the determinations. It is important that closely matched cuvets are used, and that they are oriented in the cell holder in the same way throughout the measurements.
Procedures

AxelrodMethod
The modified Axelrod method (3), as employed in our laboratory, is carried out as follows: A 2.0-mi specimen of serum or urine is added to a 15-mi glass-stopered centrifuge tube; then 1.5 g of NaCI, 0.5 ml of 0.1 N NaOH and 10 ml of bcnzene are added. tube; then 1 g of NaC1, 0.5 g of Na2SO4, 0.5 ml of 0.1 N NaOH, alid 10 ml of a 2:1 ether-chloroform mixture are added to the tube. After the contents have been nnxed, the tubes are shaken for 15 miii on a mechanical shaker. 
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HCJ are added to dissolve the caffeine. Two 1.0-ml aliquots of the solution are accurately transferred to two cuvets. To one cuvet 0.5 ml of 7.5 N HC1 (reference cell) are added; to the other 0.5 ml of 0.0664 N KC1 (sample cell) are added. The reference cell is set at zero absorbance; theii the sample cell is read at 283 nm to obtain the differential spectral absorbance value at this wavelength. Standard curves were prepared using caffeine concentrations of 4, 8, 12, 16, and 20 p.g/ml in serum or urine. The curves for both methods are shown in Fig. 3 With the modified Axeirod method, the mean concentration was 10 pg/mI, range 9.8-10.2 (SD ± 0.14); and with the differential absorbance method, the mean concentration was 10.0 pg/mI, range 9.8-10.3 (SD ± 0.21).
Recoveryof Added Caffeine
Recovery experiments were conducted by collecting serum samples from subjects 60 or 90 mm after the oral ingestion of 120-200 mg of Table 1 .
Serum and Urine Levels of Caffeine
Sonic typical results of a preliminary comparison of caffeine levels in serum and urine by the two methods are shown in Table 2 . The values for urine were obtained on random samples and do not represent 24-hr specimens.
A more extensive comparison of the two methods is shown in Table 3 . After a control serum sample was drawn, the 13 members of our drug panel were given two tablets containing a total of 120 mg of caffeine, and subsequent specimens were obtained at 60, 90, and 120 mm. The methods were also applied to a comparison of the caffeine 
